Data on the CGG repeat at the fragile X site in the non-retarded Japanese population and family suggest the presence of a subgroup of normal alleles predisposing to mutate.
The fragile X mutation is the result of amplification in the repeat number of p(CGG)n in FMR-1; alleles with more than 52 repeats have been shown to be so unstable as to mutate in the repeat number in almost every transmission. To improve our understanding of mutations in normal alleles of FMR-1, the following studies were carried out in the Japanese population: a study on length variation in the repeat to determine the allele distribution of the repeat length in a non-retarded population, family studies to observe new mutations in normal allele, and haplotype analyses with microsatellite markers flanking the repeat to confirm estimated mutation rates and founder chromosomes in the fragile X syndrome. Analysis of the p(CGG)n in 370 unrelated males detected 24 distinct alleles with repeats of 18-44. A comparison with previously reported data suggests the presence of racial/ethnic differences in the allele distribution. No premutation allele was found in 824 unrelated X chromosomes examined by the polymerase chain reaction and Southern blot analysis. Family studies detected one new mutation in a total of 303 meioses. However, the mutation rate was not in accordance with the expected or observed heterozygosities in the population or with linkage disequilibrium observed between the repeat numbers and the haplotypes of the markers flanking the CGG. The haplotype in the chromosome in which the new mutation was found was the same as that frequently found in the Japanese fragile X chromosomes, and the variance in the CGG repeat number was wider in chromosomes with the haplotypes frequently found in the fragile X chromosome than in those with the other haplotypes. These observations suggest that a subgroup is present in normal alleles and that this subgroup is more liable to mutate than others.